ABSTRACT
INTRODUCTION
In most digeneans the adult flukes possess a well developed gut, generally consisting of a mouth, pharynx, oesophagus and a single ar mare frequently two intestinal caeca. The trematode intestinal caecum is lined with a single layer of epithelial cells (mucosal layer) that vary in height.
The cells are lying on a thin basal lamina, and a subjacent muscular bilayer of circular and longitudinal muscular tlbers. The marphology of the digenean caeca has been studied both at the light microscopical and ultrastructural levels by Gresson anti Threadgold (1959) ; Dawes (1962) filr Fasciola hepatica; Wotton et al. (1963) fiJr Cleptodiseus kyp/wris and C retieuiatus; Halton et al. (1986) for monogenetic trematode D/clidophora merlangi; Dike (/969) filr Paragonimus kellicolfi; Reader (1971) jor BilhJ7Ila lemaeulala; Halton (1972) fiJr Aspidogasler conchicola; Hanna (1975) jbr Fasciola hepallca; Byram et al. (1975) filr Pamgonim/LI' kellicotli; Dunn et al. (1987) fhr Gigantocotyle explanatllm, Gaslrothylax crumenifer and
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Srivastavaia indica andl\4e Michael-Phillips et al. (1994) tor Sanguinieola /Izennis, The ultrastructure of the intestinal caeca of Fasciola has been also studied by Thorsell and Bjorkman (1965) ; Gallagher and Threadgold (1975) Bennett (1975) and Fujino and Ishii (1979) Since it is not exactly known whether the Egyptian populatins of Fasciola belong to a single or several species. The present work was carried out in order to characterize the medically and veterinary important parasite; Fasciola gigantica isolated from Et,'Ypt and to clarify the descripancy in speciation within the genus Fasciola based on both ultrastructural and histochemical characteristics of the intestinal caecum of the flukes.
MATERIAL AND METHODS
Adult flukes were collected from Cairo abattoir, washed in saline, each tluke were cut transversely into three pieces, tlxed in fOl111al-dehyde. For histochemical observations, 5 11 sections were prepared in paraplast wa'( and stained with Periodic Acid Schiff (PAS) far demonstration of glycogen (Hotchkiss, 1948) Several cytoplasmic projections of the plasn13 tnembrane of the caecal epitheliull1 extend into the caecal lumen forming lamellae (Fig. 1) . These lameJlae appear numerous, long and some of them are short, which extend into the lunlen. The nucleus has an irregular boundary and is located in the mJddle or near the apical sUlface of the cytoplasm~it has distinct nucleoli, the nucleolus contains a considerable amount of dense material. Granules and irregularly shaped bodies are distributed throughout the nucleoplasm (Fig. 2) . The apical border of the cells has nUlllerous long thin microvilli or lamellae, vlruch extend into the lumen.
The lameDae are relative}y long and straight being \veH separated at their origin, some of the lalnellae branch. In cross-sectiont he lamelIae appear as round or oval bodies according to the angle at \vhich they are cut (Fig. 3) . Each lanlella is tubular and bounded with a typical trilaminar tnembrane or (unit D1embrane). The outer surface of the lan1el1ae "vas found covered entirely \vith a thin dense glycocalyx-like coat, from vlhich fine filaments extend and join vlith the adjacent IaInellae forming ladder-like cOm1ections (Fig.   4) . A distinct core \\laS al so seen running n1edially along each laillella. This was clearly seen in both long1tudina\ and transverse sec-= tions of the lamellae. Desmosomes joining caecal cells were also seen (Fig. 3) Membrane vesicles were seen situated between the caecal lamellae, which may enclose other vesicles or laminar bodies. The epithelial cells rest on a thin, dense basement membrane, below, which is a thick layer of intestinal material enclosing the circular muscle layer of the intestine. These muscles are presumably responsible for the vigorous peristaltic movement of both caecal and parenchymal tissues. A finger like projections of surrounding parenchymal cells pass between the muscle layers and penetrate the interstitial to form close junctions with the base of caecal cells.
The surface of the lamellae and the apical margin of the cell assumed a deep pink coloration when sections were treated with the PAS technique demonstrating high concentrations of carbohydrates (Fig 5) .
The intestinal caeca displayed a fairly high concentration of protein in the apical cytoplasm (Fig. 6) 
DISCUSSION
Transmission electron microscope (TEM) studies on the gut epithelium of adult Egyptian Fasciola were found basically resembling the ultrastructure of the intestinal caeca of most other digenetic trematodes.
The intestinal caecum in most digeneans is formed of a single layer of epithelial cells that rest on a relatively thin basal lamina. The present result is in agreement with that presented by Halton (1972) Protoplasmic projections in the form of lamellae, occur at the free surface of intestinal caeca of the present Fasciola and although similar structures appear to be of general occurrence in the gut of digenetic trematodes (Thorsell and Bjrokman, 1965; Halton 1966; Dike 1967; Moms, 1968 and Davis and Bogitsh, 1971) These lamellae have a surrounding unit membrane and an ilmer core, and rootlets extending into the apical region of the cell. The inner central core of the lamellae consists of an ill defined narrow strand. Fujino and Ishii (1979) similarly reported the presence of a central core in the species of the genus Paragonimus. Threadgold (1978) concluded, after a close examination of the lamellae in Fasciola hepatica with TEM that the central cores were fine fibers running from side to side of the lamellae in parallel with each other He mentioned that, "the fibers" are also attached laterally to the plasma membrane and perhaps to adjacent ",fibers by amorphous material". It may be inferred that the cores of the lamellae are involved in the movement of the lamellae themselves Dike (1967) observed lamellae engulfing luminal substances in Haematolechus medioplexus.
The function of the lanlellae is probably related to the increase in surface area of the intestinal epithelium, or act as an absorbing surface (Sheffield, 1964; Thorsell and Bjorkaman, 1965; Halton, 1972 and Robinson and Threadgold, 1975 ) The presence of microvilli or lanlellae projecting from the luminal surface is sinlliar to the structure of those lining the alimentary tract ofvertebrates.
The presence of abundant ribosomes, granular endoplasmic reticulum (GER), and mitochondria in the intestinal epithelium are related to the active fonnation of secretory granules or bodies which according to Dike (1969) and Davis and Bojitsh (1971) , are supposed to be digestive enzymes Gresson and Threadgold (1959) ; Thorsell and Bjorkman (1965) and Robinson and Threadgold (1975) , pointed out that in Ii hepatica epithelial cells showed a cyclical tranS±Offilation between secretory and absorptive forms.
The intestinal material may have a role in bringing precursors within the range of the transport membranes since it occurs as a thick layer immadiately beneath the basal lamina of the cells On the other hand the inpushings of the parenchymal cells into the base of the 6'llt epithelial cells may be a more important region of transfer and the junctional complexes between parenchymal and gut cells may be the sites of precursor transport and are known to contain acid and alkaline phosphatases (Gallagher and Threadgold, 1967 and Threadgold, 1968) The presence of mitochondria and Iysosomes in the parenchyma beneath the gut may have a role in the processing of nutrients in transit between the 6'llt and deeper tissues (Dunn et aI, 1987) Secretory 6JTanules are commonly found in the intestinal cells of digeneans including Gorgodera amplieava (Dike, 1967) , Hael11aloleehl1s l11edioplexl1s (Dike, 1967 and Davis et aI, 1968) F hepatica (Thorsell and Bjorkman, 1965; Robinson and Threadgold, 1975) , Gorgoderina allemmle (Davis and Bogitsh, 1971) and Sangl1inicola lllerl11is (Mc Mlchael-Philis et al., 1994) There is little precise information on the nature of secretory matcrial in the intestinal caeca of digeneans, although assumption was made that secretory bodies contain hydrolytic enzymes Degitsh (1972) and Hanna (1975) suggested that the secretory bodies contain both carbohydrates and proteins possibly indieating the presence of a glycoprotein. TIle proteolytic and enzymatic nature of the secretory granules in hL'iCiola hepaJica was provided by Gresson and TI1feadgold (1959) ; Thorsell and Bjorkman (1965) and Halton (1967) . Threadgold (1968) has linked the trequent occurrence of phosphatases in digenean tes'Ument, intestinal caeca and excretory systems with sites of active transport, in the junctional complexes where intercellular exchange takes place Gallagher and Threadgold (1967) and Threadgold and Gallagher (1966) reported the presence of close contact between the base of the caecal cell and parenchyma· cells, which project into the caecal cells.
In the absence of a circulatOly system this intimate intercellular contact might provide a route by which nutrients pass trom the gastrodenrus into the surrounding tissues
The cells of the trematode intestinal epithelium have been described as subject to transformation between absorptive and secretory stages (Gresson and Threadgold, 1959; Dawes, 1962; Thorsell and Bjorkman, 1965; Halton, 1967h and Robinson and Threadgold, 1975) 
